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WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
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earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )S Responsive to communication(s) filed on 17 October 2005 . 
2a)D This action is FINAL. 2b)EE3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
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Application Papers 
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 

Election/Restrictions 
Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-16, 23-28 drawn to an apparatus, classified in class 361, 
subclass 688. 

II. Claims 17-22, drawn to a method, classified in class 29, subclass 800+. 
The inventions are distinct, each from the other because of the following reasons: 
Inventions II and I are related as process of making and product made. The inventions 
are distinct if either or both of the following can be shown: (1) that the process as 
claimed can be used to make another and materially different product or (2) that the 
product as claimed can be made by another and materially different process (MPEP § 
806.05(f)). In the instant case different type of liquids can be used to cool the system 
instead of using the de-ionized water. 

Because these inventions are independent or distinct for the reasons given above and 
have acquired a separate status in the art in view of their different classification, 
restriction for examination purposes as indicated is proper. 

During a telephone conversation with Mathaniel Levin on 3/20/06 a provisional election 
was made without traverse to prosecute the invention of group I, claims 1-16, 23-28. 
Affirmation of this election must be made by applicant in replying to this Office action. 
Claims 17-22 withdrawn from further consideration by the examiner, 37 CFR 1.142(b), 
as being drawn to a non-elected invention. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-16, 23-28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Messina et al. (US 5,239,200) in view of Bhatia (US 6,094,919) and 

Venkatasubramanian (US 6,722,140). 

Regard claim 1: Messina et al. discloses in figures 1 and 6, an apparatus comprising: 
an integrated circuit die (16) having a front surface (surface toward element 12) on 
which an integrated circuit is formed and a rear surface (opposite of element 12) that is 
opposite to the front surface (surface toward element 12); a member (20, 100) to define 
at least one microchannel (portion of 22 and portion of 46) at the rear surface (opposite 
of element 12) of the die (16), the microchannel (portion of 22 and portion of 46) to allow 
a coolant to flow therethrough (see column 3, lines 28-41). Messina et al. does not 
disclose at least one thin film thermoelectric cooling device in the at least one 
microchannel. 

Bhatia discloses in figures 2-4, at least one thin film thermoelectric cooling device 
(element 35 consisting of channels P, N and represent for thermoelectric) in the at least 
one microchannel. 

Messina et al. and Bhatia are analogous art because they are from the same field of 
endeavor to make cooling system. 
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Therefore, it would have been obvious for one ordinary skill in the art at the time of the 
invention to make cooling of Messina et al. to have thin film thermoelectric device as 
taught by Bhatia for be benefit of reducing heat. 

Regard claim 2. 13. 24: Messina et al. discloses all elements of the apparatus as 
described above with respect to claim 1 except, Messina does not disclose at least one 
thermoelectric device is formed on the rear surface of the IC die. 
Bhatia discloses in figures 2-4, at least one thermoelectric device is formed on the rear 
surface of the IC die (explain above). 

Messina et al. and Bhatia are analogous art because they are from the same field of 
endeavor to make cooling system. 

Therefore, it would have been obvious for one ordinary skill in the art at the time of the 
invention to make cooling of Messina et al. to have thin film thermoelectric device as 
taught by Bhatia for be benefit of reducing heat. 

Regard claim 3. 25: Messina et al. discloses in figures 1 and 6, the member (explain 
above) has a front side (side attached to IC) which faces the rear surface of the IC die 
(explain above), said front side (side attached to IC) of the member (explain above) 
having at least one groove (46) therein to define the at least one microchannel (explain 
above). 

Regard claim 4: Messina et al. discloses in figure 1 and 6, the member is an integrated 
heat spreader (it appears elements 20, 100 can use as heat spreader since it transfer 
and reduce heat). 



Application/Control Number: 10/811 ,597 Page 5 

Art Unit: 2841 

Regard claim 5, 6, 7. 10. 26: Messina et al. discloses in figure 6, the apparatus wherein 
the member is formed of copper (see column 3, lines 24-30). 

Regard claim 8. 9. 27: Messina et al. discloses in figure 6, the coolant includes water 
(see column 3, lines 28-41). 

Regard claim 11: Messina et al. discloses in figure 6, the member (explain above) is 
bonded (It appears member is bonded to IC) to the rear surface of the IC die (explain 
above). 

Regard claim 12. 14: Messina et al. discloses in figures 1, the apparatus comprising a 
heat spreader (20); the member (100) interposed between the heat spreader and the 
rear surface of the IC die (explain above); the at least one microchannel (22) including: 
a first tier of microchannels (from back of element 16 to element 46) defined by the rear 
surface of the IC die (16) and by grooves in the member (100); and a second tier of 
microchannels (the bottom surface of element 100 toward IC to element 46) defned by a 
rear surface of the member (100) and grooves (46) in the heat spreader (20), the 
second tier of microchnnnels being above the first tier of microchannels (it appears 
second tier is above first tier, see figures). 

Regard claim 15: Messina et al discloses all elements of the integrated circuit as 
described above with respect to claim 1 except, Messina et al. does not disclose the 
integrated circuit formed on the front surface of the IC die is a microprocessor. 
However, it is old and well known for one ordinary skill in the art to make integrated 
circuit on the surface of the IC is a microprocessor for the purpose of processing data. 
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Therefore, it would have been obvious for one ordinary skill in the art at the time of the 
invention to make integrated circuit on surface of IC is a microprocessor for the benefit 
of processing data. 

Regard claim 16: Messina et al discloses all elements of the integrated circuit as 
described above with respect to claim 1 except, Messina et al. does not disclose at least 
one thermoelectric device includes at least one pair of stacked thermoelectric devices. 
Vankatasubramanian discloses in figure 1, at least one thermoelectric device includes 
at least one pair of stacked thermoelectric devices. 

Messina and Vankatasubramanian are analogous art because they are from the same 
field of endeavor to make cooling system. 

Therefore, it would have been obvious for one ordinary skill in the art at the time of the 
invention to make cooling system of Messina et al. to have stack of thermoelectric 
device as taught by Vankatasubramanian for be benefit of reducing heat. 
Regard claim 23: Messina et al. discloses in figures 1 and 6, a system comprising: an 
integrated circuit die (16) having a front surface (surface toward element 12) on which a 
microprocessor is formed and a rear surface (opposite of element 12) that is opposite to 
the front surface (surface toward element 12); a member (100) to define at least one 
microchannel (portion of 22 and portion of 46) at the rear surface of the die (16), the 
microchannel (portion of 22 and portion of 46) to allow a coolant to flow therethrough 
(see column 3, lines 28-41); a chipset (plurality of chips set 16 shown in figure 1) in 
communication with the microprocessor. 
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Messina does not disclose at least one thin film thermoelectric cooling device in the at 
least one microchannel. 

Bhatia discloses in figures 2-4, at least one thin film thermoelectric cooling device 
(element 35 consisting of channels P, N and represent for thermoelectric) in the at least 
one microchannel. 

Messina et al. and Bhatia are analogous art because they are from the same field of 
endeavor to make cooling system. 

Therefore, it would have been obvious for one ordinary skill in the art at the time of the 
invention to make cooling of Messina et al. to have thin film thermoelectric device as 
taught by Bhatia for be benefit of reducing heat. 

Regard claim 28: Messina et al. discloses discloses all elements of the integrated 
circuit as described above with respect to claim 1 except, Messina et al. does not 
disclose a drive circuit (17) to supply electrical power to the at least on thermoelectric 
device. 

Vankatasubramanian discloses in figure 1 , at least one thermoelectric device includes 
at least one pair of stacked thermoelectric devices. 

Messina and Vankatasubramanian are analogous art because they are from the same 
field of endeavor to make cooling system. 

Therefore, it would have been obvious for one ordinary skill in the art at the time of the 
invention to make cooling system of Messina et al. to have drive circuit as taught by 
Venkatasubramanian for be benefit of supply electrical current. 
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Relevant Art 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. The Hiraishi (US 6,314,741) teaches the cooling system, Johnson et al. (US 
6,278,049) teaches the thermoelectric device, Chu et al. (US 2002/0062855) teaches 
the cooling assembly for electronic, Chu et al. (US 6,804,966) teaches the heat 
dissipation, Law et al. (US 6,711,904) teaches the heat management, Xie (US 
5,880,524) teaches the heat pipe for electronic, Clark (US 4,930,280) teaches the 
liquid cooling system, Cardella (US 5,918,469) teaches the cooling electronic device, 
Chu et al. (US 6,424,533) teaches thermoelectric with heat speader. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HUNG T. NGUYEN whose telephone number is 571- 
272-5983. The examiner can normally be reached on 8:00AM - 5:30PM. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, KAMMIE CUNEO can be reached on 571-272-1957. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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HUNG THANH NGUYEN 



3/29/06 



